Phospholipase D and the SNARE Sso1p are necessary for vesicle fusion during sporulation in yeast.
Spore formation in Saccharomyces cerevisiae requires the de novo formation of prospore membranes. The coalescence of secretory vesicles into a membrane sheet occurs on the cytoplasmic surface of the spindle pole body. Spo14p, the major yeast phospholipase D, is necessary for prospore membrane formation; however, the specific function of Spo14p in this process has not been elucidated. We report that loss of Spo14p blocks vesicle fusion, leading to the accumulation of prospore membrane precursor vesicles docked on the spindle pole body. A similar phenotype was seen when the t-SNARE Sso1p, or the partially redundant t-SNAREs Sec9p and Spo20p were mutated. Although phosphatidic acid, the product of phospholipase D action, was necessary to recruit Spo20p to the precursor vesicles, independent targeting of Spo20p to the membrane was not sufficient to promote fusion in the absence of SPO14. These results demonstrate a role for phospholipase D in vesicle fusion and suggest that phospholipase D-generated phosphatidic acid plays multiple roles in the fusion process.